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PREFACE 



The following courae of atudy haa bean daalgned to 
aet a mininua atandard for atudent parformance after 
axpoaura to the material deacrlbed and to apeclfy 
aourcaa which can be the baaia for the planning of 
daily activitiea by the teacher* There ban been no 
attaaipt to preacribe teaching atrategleai thoae atra* 
teglea Hated are merely auggeationa which have proved 
aucceaaful at aome time for acme claaa* 

The courae aaquence ia auggeated aa a guidei an indi- 
vidual teacher ahould feel free to rearrange the ae- 
quence whenever other altemativea aeam more deair able* 
Since the courae content repreaenta a Minimum , a teacher 
should feel free to add to the content specified* 

Any cements and/or auggeationa which will halp to im- 
prove the exiatirtg curriculum will be appreciated* 

Please direct your ramarka to the Consultant for Math- 
ematics* 

All courses of atudy have been edited by a subcommittee 
of the Mathmatics Advisory Coonlttee* 
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CATALOGUE DESCRIPTION 



The second of a 2-quln sequence designed for the se- 
rious student who has completed Trlgonosistry 1 or who has 
encountered difficulty in Circular Functions 1. Includes 
sunit difference* double-angle* and half-angle foxmulas* 

Law of Sines* Law of Cosines* applications* inverse trig- 
onometric functions* DeMoivre*s Theorem* 

Designed for the student who has mastered the sKllls 
and concepts of Trigonometry 1 or Circular Functions 1. 

NOTES Trigonometry 1 and 2 meet the minimum require- 
ments for a course in trigonometry. 



TABLE OF CONTENTS 



Page 

Overall Goals 

Key to state Adopted Texts 3 

Performance Objectives 

Course Outline. 

References 8 

Strategies 9 

Sample Pre-Test ..11 

Sample Post-Test ....15 

Annotated Blbliographyi 



22 



OVERALL GOALS 



Z. The Student should be familiar with the development 
and use of the special formulae for finding the Slne» 
Cosine* and Tangent of the sum of two angles* the 
difference of t«io angles* a double angle* and a half 
angle* as well as the development and use of reduc- 
tion formulas* 

II* The student should become familiar with Law of Sines 
and the Law of Cosines* and how to apply these to 
solve triangles* 

III* The student should become familiar with the Inverse 
of the trigonometric functions and their graphs* 

IV* The student should be Introduced to polar coordinates* 
the polar form of complex numbers* and DeKolvre's 
Theorem regarding raising a complex number to a power* 



KEY TO STATE ADOPTED TEXTS 
for 

TRIGONOMETRY 2 

D(II) Dolclanl* Mary P| Wooton* Wllllemi Beckenbach* Edwin F* 
and Sharron* Sidney, Modem School Mathematics. Algebra 
2 and Trigonometry. Atlantai Houghton Mifflin Company* 
1968. 

DRO Drooyan* Irving and Hadel* Walter* Trigonometry. An 

Analytic Approach . Mew Yorki The Macmillan Company* 1967* 

PA(II) Pearson* Helen R* and Allen* Frank B„ Book Two. Modern 
Algebra* A Logical Approach. Including Trigonometry. 
Bostoni Ginn and Company* 196J6, 

WOO Wooten* Wllllami Beckenbach* Edwin F*i and Dolclanl* 

Mary P*. Modem Trigonometry. Atlantai Houghton Mifflin 
Company* 1966* 
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PERFORMANCE OBJECTIVES 



Thtt atuctont wllli 



X. 1. 


Know And be able to ahow the development of each 
of the following formulae for slnet eoelnet end 
tangent 1 

a. The eum of two anglee* 

b. The difference of two anglee. 

c. The double angle. 

d. The half angle. 


2. 


Show the development of# and uae the reduction 
formulae for elne# coelne* and tangent. 


3. 


Show aome ability In uelng theee formulae to prove 
trigonometric Identltlee. 


4. 


Show the uee of reduction formulae In determining 
fuctlonal valuee of glvmi angles. 


IX. 1. 


Know the Law of sines and show Its developemnt. 


2. 


Know the law of Cosines and show Its development. 


3. 


Solve any given triangle when furnished with one 
of the following sets of Information i 

a. The length of t«fo sides and the measure of 
an angle. 

b. The length of one side and the measure of two 
angles. 

c. The length of three sides. 


4. 


Show some proficiency in applying the solution of 
triangles to solving practical problesM. 


XXI. 1. 


Read both of the notations often used for the In- 
verse relations of trlgonomstrlc functions. 


2. 


State the Inverse of any of the trigonometric 
functions. 


3. 


Evaluate the Inverse of any one of the trigono- 
metric functions for a given angle. 
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4« Graph and recognize the graph, of any of the 
Invereeff of trigonometric functlona. 

IV, X, Determine, with the uee of inatrumente, the 
polar coordlnatee of any point In the plane. 

2. Change Cartealaa coordinates to polar coordin- 
ates and polar coordlnatee to Carteelan coordinates. 

3. Change any complex number to polar form and any 
polar form of a complex number to etandard form. 

4. Uee DeMoivre*B Theorem to expand any complex 
number to m Integral power or determine the in- 
tegral roots of a complex number. 
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COURSE OUTLINE 



Z* Special Formulas for Datennlning the Sine* Cosine* 
and Tangent of the Sum or Difference of Two Angles* 
of a Double Angle* and of a Half Angle* 

A* Determining odd and even Integers* 

B* Determining the cosine of the difference and 
sum of two angles* 

1* Application of the distance formula to 
develop the formula for the cosine of the 
difference of two angles* 

cos (X-Y) B cos X cos Y - sin X sin Y 

2* Using substitution to develop the formula 
for cosine of the sum of two angles* 

cos (X ♦ Y) B cos X cos Y - sin X sin Y 

3* Cosine reduction formulas* 

C* Determining the sine of the difference or the 

sum of two angles and the sine reduction formulas* 

D* Determining the tangent of the difference or the 
sum of t%fo angles and the tangent reduction form- 
ulas* 

E* Determining the sine* cosine* and tangent of a 
double angle* 

F* Determining the sine* cosine* and tangent of a 
half angle* 

G* Proving Identities that Involve the preceding 
special formulas* 

H* Solving equations that Involve the preceding 
special formulas* 

ZZ* The Law of Sines and the Law of Cosines 
A* Solving right triangles i 

L. When an acute angle and a side Is known. 

2* When two sides are known* 
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B. Th« Law of Coalnaai 

1. Determination of the Law of Coalnea ualng 
the Pythagorean Theofan. 

2 , Applying the Law of Coalnea to aolve tri- 
angles. 

C. The Law of Slneai 

1. Determining the formulae for finding the area 
of a triangle when given two aldea and the 
Included angle. 

2. Determining the Law of Slnea. 

3. Applying the Law of Slnea to aolve triangles. 

4. Consideration of ambiguous cases. 

D. Practical problems that Involve solving tri- 
angles. 

ZXZ. The Znverse of Trigonometric Functions 

A. Reviewing the Znverse of an Algebrlac function. 

B. Determining the Inverses of trlgonosMtrlc 
functional 

1. The symbols and notation denoting Inverses 
of Trigonometry functions. 

2. Determining values of Inverses of trigono- 
metric functions. 

3. Graphing Inverses of trigonometric functions. 

C. Proving Identities that Involve Inverses of 
trigonometric functions. 

D. Solving equations that Involve Inverses of trlgon 
ometrlc functions. 

ZV. Polar Coordinates and DeMolvre's Theorem 

A. Definitions of a Polar Coordinate. 

B. The Polar form of Complex Numbers. 

C. DeMolvre's Theorem. 
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SUGGESTED STRATEGIES 



!• Note that the number of scheduled days is 40 » leaving 
a leeway of 5 days for evaluation and loss of class 
time* 

2. In the obJectivea» be aura to note the words "shall 
know" and "shall show"* Formal proofs are not em- 
phasized in this course* The %rord "show" means 
that the student can indicate an understanding of 
the development* meaning* and use of the formulas* 
but is not required to formally prove these formulas* 

3* The student is not required to know all of the re- 
duction formulas (objective I* D) from memory* but 
should be able to develop any one of them as an i- 
dentity test item* 

4* In this course* practical uses should be stressed as 
much as possible* Therefore* solving triangles (ob- 
jective II) should become an interesting emphasized 
unit* 

S* The student should be made aware that the inverses 
of trigonometric functions are relations and not 
functions unless limited to a specified Intervals 

€* Polar coordinates are only introduced in this course* 

The teacher should be careful not to spend too much 
time on this topic* This topic occurs near the end 
of the suggested sequence and the arooiant of time re- 
maining will determine how much can be done with polar 
coordinates* 

7* Teachers should remember that some students will have not 
been introduced to complex numbers* Therefore* the 
presentation of Unit IV will vary* depending upon the 
classes background* Extra time may be needed for this 
unit* 

8* Solving right triangles is not dealt with as a separ- 
ate topic within "P"* This topic can be drawn from 
the pages of reference* or taught as part of the ap- 
plications of the Law of Sines and Law of Cosines* 

9* "W" does introduce complex numbers prior to discus- 

sing polar forms of complex numbers and DeMoivre's 
Theorem* If the teacher is not using this text* he 
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might va»'*' use ''.f thlc section In *'w»* for 

those students who need It* 

10* No part of this course outline should be omitted* 
Of course* It can be expanded particularly In the 
area of practical applications* if time permits* 
But* be conscious of the time* so that the course 
outline and objectives may be completed* 
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SAMPLE PRE - TEST 



Change the following degree meaeuree Into equivalent radian 
measure* 

I) 3Cf* a 2) 225® a 3) 150^ ■ 

Change the following radian measures into equivalent degree 
measure I 

4) 5) 6) -7ir ^ 

4 12 6 

Given that the sin<^a determine each of the followings 

13 

7) coeci(^a 8) tano( « 9) cotC<,« 10) csco(^= 

Determine the rational value of y in each of the followings 

II) y « tan 135» 12) y a cot 13) y a esc O” 

4 

Sketch the graph of each of the followings 

14) y a sinol^ 15) y a tanoC 16) y e 3 + sin 2/yC 

Solve the following equations for xs 

17) 2 tan9C - 2 ^ *= 0 18) cos 3x a l 

2 

Using tables, evaluate each of the followings 

19) log *00058 a 20) antilog 3*42 a 

21) sin 89® 10' a 22) sec 215^ 20 ' a 

Using tables, compute the following to 3 significant digits* 

23) ( "11*011 )i .953 ) a 

( l*72j 



(Sample Pre - Test) 
Con*t* 



Prove the following Identities t 

24) tan^ x ^ 1 ■ sec^ x 

25) (tan x) (sin x ♦ cot x coa x) ■ sec x 
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AN SUER KEY 



L 



1- :nL 

6 

2 . 5]L 

4 

3. £IL 

6 

4. 45* 

5. 345" 

6 . - 210 * 

7. 12 
13 

8 . 

12 

9. 12 

5 

10. 13 
5 

11 . -1 

12 . 1 

13. undefined 

14. 

s r 



- Y — *■ — 

tr --IT IT -If 



15. 









1 



,i ^ 

' i I 

I -X 1 I 



16. 


^ - • i 






a - 












^ 

■T 

^ ■' 1 


1 , ^ ^ . 

. \ ir ^ 




-i4 


> 


17. 


{eo®, 240J 4-^ ^ 


18. 


t20‘’, 100% 


140" , 220"j 


19. 


6.7634 - 10 




20. 


2,600 




21. 


• 9999 




22. 


1.228 




23. 


6100 
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(Answer Key) 

Con*t. 

24, tan^x ♦ 1 * sec^x 

Bln^x 1 

cos^x ^ ® cos^x 

gin^x ♦ <?91?X « 1 

2 2 
cos X cos X 

sln^x ♦ COS^X a 1 
1 = 1 

25. tan x (sin x <f cot x cos x) = sec x 

sin X /sin X cos x cos x\ = 1 

cos X \ sin X / cos x 

••• <Z9«?X = 1 

cos X cos X cos X 

sln^x ♦ cos^x = 1 

1=1 
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SAMPLE POST TEST 



OBJECTIVE 



I 




TEST ITEM 

1. Complete the following formulasi 

a* sin (x - y) = 

b. tan (x ^ y) « 

c. cos 2x = 

d. tan = 

2 

e. cos x cos y - sin x sin y = 

f. A/ L-r-goal^ - 

^ 2 

2. Express each of the following functions 
as a function of 

a. cos ( ♦ 180^^ ) 

b. tan ('rf - ) 

c. sin ^ - 3"tr ^ 

d. tan ( 270°) 

3* Prove the followingi 

a. cos (x y) cos (x - y) - sin (x ♦ y) 
sin (x - y) ■ cos^ - sin^x 

b, sin (x y) cos (x - y) - cos (x ♦ y) 

sin (x - y) * 2 sin y cos y 

4* Determine the value of the following by 
using the reduction formulas. 

a. sin 105’’ 

b. tan 75° 
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(Sample Post Test) 
Gon't* 



OBJB^TIVE TMT ITEM 



II. 1. 

2 . 



5. State each of the followlngi 



a. Law of Cosines 



b. Law of Sines 



3 



6. Solve tlis following trlangss completely i 



Approximate angles to the nearest degree. 

a. m (C) > , b > 5» c a 13 

b. a B 20» b ■ 34» c ■ 46 



a. ^iD airplanes leave the airport at 

the same time» <»e flying on a straight 
course #t 400 sdles per hour and the 
other on a straight course at 480 miles 
per hour* If they are 1400 miles apart 
after 3 hours* what is the measure of 
the angle between their lines of flight? 

b. The angle of depression of a ship from 
the top of a 75 foot lighthouse measures 
21^ • How many feet is the ship from 
the base of tho lighthouse? 
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7. Solve the followingi 



III. 2 



8. Bvaltiate each of the following* using tables 
to approximate if necessaryi 




2 



b. Arctan \f 2 



c. cos I^Arcain 
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(sample Post Test) 

Cnr. * t 



OBJECTIVE TEST ITEM 



1 . 

3. 



9. State the inverse of each of the follow* 
Ing functions t 



a* y B sin x 



4. 



b« y B tan x 
10* Graph the fol lowing i 



IV. 



1 . 



3. 



a. y B arctan x 

b. y B sin"^ X 

11. Find a pair of polar coordinates with 
the angles less than 360* for the fol- 
lowing points described by Cartesian 
coordinates! 

a. (3, 3 ^) 

b. (3, -4) 

12. Find the Cartesian coordinates for the 
following points described by polar 
coordinates! 

a. (3, 180° ) 

b. (4, H) 

2 

13. State the following complex numbers in 
polar form! 

a. i 

b. -1 i/J 

14. State the following polar form of com- 
plex numbers in standard form! 



a. 3(cos 120*^ ♦ i sin 120° ) 
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(Sample For?t Test) 

Con * t » 

OBJECTIVE TEST ITEf'l 

15, State the following in the form of 

a + hi u :inor DeMolvre*s Thoorem, 

a. (1 + 

b , (2 - 2 i )“2 

16, tvhat are the four roots ofj 

I 16(cos 120^ + i sin 120^^) ? 
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POST TEST ANSWER KEY 



la 3a 
ba 

Ca 

2 a 8a 

3a 8a 



ba 



4a 8a 

ba 



O 

ERIC 



Sin X cos y - cos x sin y 

tsn X ♦ t8n V 

1 - tan X tan y 

2 cos^x - 1 

-coS(/^ ba -tan<^ c, 

(cos X cos y - sin x sin y) 
(sin X cos y ♦ cos x sin y) 
cos^x - sin^x 

cos^x cos^y - ain^x sin2y - 



da 



6a 

fa 



cos 

sin 



1 - cos X 
1 ♦ cos X 

(x ♦ y) 

2 

2 



COS^ da •COt(/^ 

a (cos X COS y ♦ sin x sin y) 
a (sin X cos y - cos x sin y) 




sin^y = 



cos^x - sin^x 

(cos^x - sin^x) (cos^y ♦ sin^y) ■ cob^x. - sin^x 

cos^x - sin^x ■ cos^x - sin^x 
(sin X cos y ♦ cos x sin y) a (cos x cos y ♦ sin x sin y) 
(cos X cos y - sin x sin y) . (sin x cos y - cos x sin y) 
2 sin y cos y 

sin X cos X cos^y ♦ cos^x sin y cos y ♦ sin^x sin y cos y 
sin X cos X sin^y — sin x cos x coa^y — sin x cos x sin^y 
sin^x sin y cos y ♦ coa^x sin y cos y ■ 2 sin y cos y 
(sin y cos y) (2 cos^x ♦ 2 sin2x) e 2 sin y cos y 

2 sin y cos y * 2 sin y cos y 

^ ♦ 'f2) 

4 



3 J3 
3 - >'3“ 
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(Post Test Answer Key) 
Con’t. 



5. 



6 . 

7. 

8 . 

9 . 

10 . 



a. 

b. 

a. 

b. 
a. 
a. 

a. 

a. 



b^ ♦ - 2 be cos A 



sin A sin B sin C 
a * 12 m(A)ii;67^ ra(B):?::23^ 

m(A)^20" m(B)»36= ra(C)C::?^ 123® 

63“ 



30' 



b. 195 ft. 
b. SS"* 



X ■ sln"-^ y 




11. 


a. 


(6, 30®) 


12. 


a. 


(-3, 0) 


13. 


a. 


1 (com % 1 - tsin X) 






\ 2 2/ 


14. 


a. 


-3 ♦ 3 VTo 



c. 4 d. 31 

5 4 

b. X a arctan y 




b. (5, 127“) 
b. (0. 4) 

b. 2 (cos 120'’ ♦lain 120^) 

b. 2 ♦ 2if L 



O 
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(Post Test Answer Key) 
Con' t. 



15. a. -8 -8\.^ 



L. 



16. •'/T+C. -1 +\^L. --/T 



► 



/ 







21 



ANNOTATED BIBLIOGRAPHY 
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TRIGONOMETRY 2 
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r 
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Company* 1962. 
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